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1.IlacnopT paGoyeii mporpaMMbl AUCHHUILINHBI

11 OobsacTh NpuMeHeHus1 padoyeil NPOrpaMMbl AUCHUNIMHBI

Pabouas mnporpaMma IUCHMIUIMHBI SIBISIETCS YacTbl0 OCHOBHOH MpodecCHOHANbHOM
o0pa3oBaTeNbHOIl MPOrpaMMbl CpelHero MpodecCHOHaIbHOr0 00pa3oBaHMs Mo CIEUUATbHOCTH
44.02.02 IlpenonaBanue B HauanbHbIX Kinaccax (painee OIIOII CITO).

12 MecTo  OMCUMIUIMHBI B CTPYKTYpe  OCHOBHOH  mpodeccHOHATbHOM
o0pa3oBaTeIbHON NPOIrPaMMBbI CpeHero NpodeccuoHAJILHOI0 00pa3oBaHus

Jucrunmuaa OYIIL.07 Maremaruka siBasieTcst 00s3aTEIbHOM YacThi0 00IIe00pa30BaTeILHOTO
yuebHoro nukiia OITOII CIIO no cnenuansHocTtu 44.02.02 IIpenogaBanue B Ha4aJIbHBIX Kilaccax.

Hucrummuaa OVIL.07 Maremaruka oOecnednBaeT (OpMHPOBAHHE OOIIMX KOMIIETEHITUN
OK 01 u OK 2 B cootBercTBUM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
(®I'OC CIIO) no cnenmanbHOCcTH 44.02.02 IIpenogaBanne B HauaaIbHBIX KJIaccax.

Jucuunnuna uzydaercs B 1-2 cemecTpax mnepBoro Kypca.

1.3 Lenu u 3aga4y IMCUMIJIMHBI - TPeOOBaHUS K Pe3yJbTATaM O0CBOEHUS

B pesynbraTe ocBOCHUS YUeOHOM TUCIUILTUHBI O0YYArOIIUNACS JOJDKEH

yMeTh:

- BBIMIOJIHATH apuPMeTUUecKue NeUCTBUS HAJ YUCIIAMU;

- HaXO/UTh MPUOIMKEHHBIE 3HAUYCHHSI BEJIMYMH M TOTPEITHOCTH BBIYUCIICHUH;

- CpaBHHMBATh YHCIIOBbIC BHIPAKEHUS;

- MPOU3BOAUTH APUPMETHUECKHE ACHCTBHS C KOMILICKCHBIMHU YUCIIAMH,

- BBINOJIHATH NMPE0OpPa30BaHUsI BBIPAKCHHA, IPUMEHsIsT (OPMYIIBI, CBSI3aHHBIE CO CBOMCTBaMU
CTeMeHei, JorapumMoB, TPUTOHOMETPUIECKUX (DYHKIIUH;

- CTPOUTH TpadUKu U3YUCHHBIX (QYHKLIUH, ONPEAEITh 1o rpaduKy CBOMCTBA (DyHKITHIA,

- pemarbh palMOHANbHBIC, I[OKa3aTelabHbIe, JOrapu@MUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHHUS U HEPABEHCTBA, A TAKXKE€ UX CHCTEMBI;

- HaXOJIUTh MPOU3BOAHBIE (PYHKIIHIA,

- UCTIOJIB30BATh POU3BOJHYIO IJIsl H3yUSHHS CBOWCTB (DYHKIUH M MOCTPOCHHS IPaUKOB,;

- HCIIOJIb30BAaTh rpadbl Mpu pelIeHUH 3a/1a4;

- pemark npocTeiiiye KOMOMHATOPHbIE 334a4H,;

- OTIEpUPOBATh MOHATUAMHU: Cpe/iHee apupMeTHIecKoe, MeaAnaHa, HaubobIlee 1 HAaUMEHbIIIee
3HAuEHUs, pa3Max, TUCIEePCHUs;

- U3BJIEKaTh, HWHTEPIPETHPOBATh HHGPOpPMAlLIMIO, MPEACTaBIEHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskKarollyl0 CBOWCTBA PeaJbHBIX MPOIIECCOB U SIBJIECHMIA;

- OIHKCHhIBaThb B3aWMHOE pACIOJOKEHUE TMpPSIMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJIEHHs 00 TOM pacroiI0KeHUH;

- aHANM3MpOBaThb B NPOCTEMIIMX ClydasX B3aMMHOE pAacloIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

- U300pakaTh OCHOBHBIE MHOTOTPAaHHUKHU U KPYTJIbIE TENa;

- BBIMOJIHATB YEPTEXKH 10 YCIOBUSIM 3aj1au.

3HATH:

- HCTOPHIO Pa3BUTHS MOHATHA YHCIa, CO3/IaHUS MaTEMAaTUYECKOr0 aHaIN3a, BOSHUKHOBEHUS U
pa3BUTHS TEOMETPUH;

- YHUBEpPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTU4YeCKHX pPACCYXACHUH, HX
MPUMEHUMOCTh BO BCEX 00JIACTSAX YEIOBEUYECKOM NIeATENbHOCTH;

- 3HAUYEHHE MAaTeMaTHYeCKOW HayKd JUIs pEIIeHUs 3a/ad, BO3HUKAIOUIMX B TEOPUU U
NPaKTHKE;

- IIMPOTY M B TO XK€ BpPEMs OrPaHHMYEHHOCTh NMPUMEHEHHUS MaTeMaTHYeCKHX METOJIOB K
aHAJIM3Y U MCCIIE0BAaHUIO MPOLIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE.

B pe3yibTaTC OCBOCHUA JUCHUIUIAHBI Y 06yqa}01u1/1xc;1 (bOpMI/Ipy}OTCH 06H.[I/Ie KOMIIETCHII VN

OK 1. BeiOupate crmocoObl pemeHus 3a7ad  Mpo(ecCHOHATBHOW  JAEATeNbHOCTH
NPUMEHHUTEIHHO K Pa3TMYHBIM KOHTEKCTaM.

OK 2. Hcmonp3oBaThb COBpEMEHHbIE CpPEJCTBA IOMCKA, aHaliM3a W HWHTEPIPETALUU
uHpopMalu M HHDOPMALIMOHHBIE TEXHOJIOTUM JJIs BBIMOJIHEHHUS 3a1ad MpodeccnoHanbHOM
NeSITeTbHOCTH.



14 Kosan4yecTBo yacoB Ha ocBoeHHe pado4eil MpOorpaMMbl JUCHHUILINHBI
— MakCUMaJIbHOW y4yeOHOM Harpy3ku oOydaromierocs — 340 akaneMHUECKHMX 4acoB, B TOM

qHCe:

— 00s3aTeNbHON ayAMTOPHOM yueOHOM Harpy3ku oOyuatomerocs — 340 gacos.

2.CTpyKTypa U coJep:KaHue TUCHUILIHHBI

2.1 O0beM THCHMILIMHBI M BUAbI Y4e0HOIi padoThI

Tabnuna 1

. O0beM yacoB
Buna yueOHoii padoThI
1 cemecTp 2 cemecTp

O061beM 00pa3oBaTeIbLHON MPOrpaMMbl 147 193

B TOM YHCIIE:

TEKIUN 96 128

MPAKTHUYECKHUE 3aHATHUS 31 27
IIpodeccnoHaATHHO-OPUEHTUPOBAHHOE CO/IEP:KAHNE
(copepikaHue MPUKJIATHOTO MOXYJIA)

IPAKTUYECKHE 3aHITHSI 20 32
I[IpomexyTouHAsT aTTEeCTALMS: 3auem ¢ OyeHKoll IK3aAMeH

6

Hroro: 340




2.2 TemaTnuyeckuii J1aH U COAEPKAHNE TN CHUTITUHbBI

Tab6mua 2

Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U MPO(decCuoHAIBLHO-

HaumeHnoBaHue pa3jesoB u N O6bem ®opmupyemble
TeM OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4ACOB KOMITETCHITHH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4

OCHOBHOe co/Iep:KaHue 1 cemecTp

Pasnea 1. IloBTOpenne Kypca 20

MaTeMATHKHU OCHOBHOM

IIKOJIBI

Tema 1.1 Coneprkanue yd4eOHOro MaTepuania

Iens m 3amaunm maremaTtuky | basoBble 3HaHMA W yMEHUS 10O MaTeMaTHKe B MPO(ECCHOHAIBPHOW U B

[P OCBOCHMHU CIELIMAIBHOCTU | TOBCEIHEBHOMN JACATEIHHOCTH. 2
KoMOnHMpOBaHHOE 3aHITHE

Tema 1.2 Coneprkanue ydeOHOro MaTepuania

Yucna u BEIYUCTICHMS. | JIeHiCTBUS Ha/l MOJIOKUTEIHHBIMU U OTPUILIATEIHHBIMU YHUCIAMH, OOBIKHOBEHHBIMU U

Bripaxenus U | TECATUYHBIMH JAPOOSIMHU. 2

peoOpa3oBaHus JleWicTBUS cO cTeneHsIMU, (OPMYJIbI COKPALIEHHOTO YMHOKEHHSI.
KomOuHMpoBaHHOE 3aHATHE

Tema 1.3. IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJepiKaHue (conep:xanue

I'eomeTpus Ha TIOCKOCTH NPHUKJIATHOTO MOAYJISA) OK-01, OK-02
Bunbl mnockux GuUryp v ux miomaib. 2
[IpakTKO-OpHEHTHPOBAHHbIE 337]aUul B Kypce T€OMETPUH Ha INIOCKOCTH
[IpakTHueckoe 3aHsATHE

Tema 1.4 Coneprxkanne y4eOHOr0o MaTepuana

IIporieHTHBIE BEIUNCIIEHUS ITpocTble MpOLEHTHI, pa3Hble criocoObl UX BhIYMCIeHUs. CI10KHbIE IPOIICHTHI 4
KomOuHMpoBaHHOE 3aHATHE

Tema 1.5 Conepxanue yueOHOro MaTepuasa

VYpaBHEHHUsI U HEPABEHCTBA Jluneiinble, KBaJpaTHbIE, APOOHO-IMHEITHbIE YpPaBHEHUS M HEPABEHCTBA 2
[IpakTueckoe 3aHATHE

Tema 1.6 Coneprxkanne y4eOHOr0 MaTepuana

Cucrembl YpaBHEHUU 1 | CriocoObl peleHrs CUCTeM JIMHEWHBIX ypaBHeHu. [lonaTus: matpuma 2x2 u 3x3,

HEPABEHCTB onpenenuTenb Marpuibl. Meron ['aycca. Cuctembl HENMHEMHBIX ypaBHEHUH. 6

CucTeMbl HEPAaBEHCTB

KoMOuHMpOBaHHOE 3aHATHE




Tema 1.7 Coneprxanue yueOHOro MaTepuasa
BxonHOM KOHTPOIIBL Bouucnenuss u npeoOpa3oBaHus. YpaBHEHHs U HepaBeHCTBa. ['eomeTpust Ha
IJIOCKOCTH 2
KonrtposnbHast pabota
Paznen 2 IIpsimbie u 20
IUIOCKOCTH B NMIPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro MaTepuasia
OcHoBHbIE nousaTus | [Ipeaqmer crepeomerpur. OCHOBHBIE TOHATUSA (TOYKa, IMpsiMas, IUIOCKOCTD,
crepeomerpun. Pacnonoxenue | mpocrpanctBo). OCHOBHBIE — aKCHOMBI  cTepeoMeTpuu.  [lepecekaromimecs, 2
MPSIMBIX U IIJIOCKOCTEN napajuleJibHble M CKpeuuBarouiyecst  npsimble.  [Ipu3Hak u  CBOWCTBO
CKpeIMBaIUXCs NpsMbiX. OCHOBHBIE MPOCTPAHCTBEHHBIC (DUTYPBHI.
KoMOnHMpOBaHHOE 3aHITHE
Tema 2.2. Copepxanne yaeOHOro Marepuaa
[TapannensHOCTH npsMeIX, | [TapamiensHble npsmas u miaockocTs. Omnpexpenenue. Ilpusnak. CpoiictBa (c
psIMON U IJIOCKOCTH, | TokazarenbcTBoM). [lapamnensubie minockoctu. Onpenenenue. [Ipusnak. CpoiicTBa
IIJIOCKOCTEMN (c noxazatenbcTBoM). Terpasap u ero snemeHThl. [lapamnenenumen u ero 6
snemeHThl. CBOKCTBA MPOTUBOIOJIOKHBIX TPAaHEH U JUaroHaljel mapasuiesiernure/a.
[Toctpoenue ceuenuii. Pemenue 3amay.
KomOuHMpoBaHHOE 3aHATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuasa OK-01, OK-02
[lepnieH TUKYISPHOCTD [lepnennukynspubie npsmble. llapamiensHble npsMble, NEPHEHAUKYISPHBIE K
NPSMBIX, IPAMOU M IIJIOCKOCTH, | IUIOCKOCTU.  IIpu3Hak  MepneHAMKYJISpHOCTH  OpSAMOM M IIJIOCKOCTH.
IIJIOCKOCTEN JlokazarenbcTBO. Ilepnenaukynsap n HakioHHas. llepneHAMKYISIpHBIE TUIOCKOCTH. 2
IIpu3Hak nepneHMKyISIpHOCTH III0CKOCTEN. [loka3aTenbeTBo.
PaccrosiHus B IpocTpaHCTBE
KomOuHupoBaHHOE 3aHATHE
Tema 2.4. Coneprxanne yu4eOHOT0 MaTepurana
Teopema 0 Tpex v
e PICHIMEYIAPAX Teopema o Tpex mnepneHAuKyspax. JlokazareiabCTBO. YTrosl MEXIy HpsIMOW U 4
IJIOCKOCTBI0. YTOJI MEXAY MIIOCKOCTSIMU
KomOuHupoBaHHOE 3aHATHE
Tema 2.5. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conepxanue
[TapanneneHeie, NPHUKJIAAHOTO MOAYJISA)
NIEPIECHIUKYIISIPHBIC, AxkcuoMbl  crepeomeTpuu. llepneHauKyJIsspHOCTE HpSIMOM M IUIOCKOCTH,
CKPEILMBAOIINECS TIPSIMbIE napayieNbHOCTb JIBYX MPSIMBIX, HEPIIECHIUKYISPHBIX IUIOCKOCTH, 4

MEPIEHANKYIISPHOCTD INIOCKOCTEN




[IpakTHuecKoe 3aHsATHE

Tema 2.6. Copepxanne yaeOHOro MaTepuana
Pemienne 3amay. Ilpsamele u | PacmonoxeHue NpsMBIX M IUIOCKOCTEH B MpocTpaHCTBE. [lepneHnuKyIIpHOCTh U 2
IJIOCKOCTH B IIPOCTPAHCTBE NapaJuIeJIbHOCTb NPSIMBIX U II10ckocTel. CkpermuBaromuecs npsiMbie
KonTponbhas pabora
Paznen 3. Koopamnarbl u 16
BEKTOPbI
Tema 3.1 Coneprxkanue ydeOHOro MaTepuasia
JlekapToBbl  KOOpAMHATBl B | JlekapTOBBI KOOPAMHATHI B MpOCTpaHCTBe. [Ipocreiiimme 3amaun B KOOpIWHATAX.
MIPOCTPAHCTBE. Paccrosinue | PaccTosiHue MexXIly JBYMS TOUYKaMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka 4
MOIKILY — ABYMA - TOUKAMH. Komb6unupoBanHoe 3anstue
Koopaunatst CepeHbI
OTpe3Ka
Tema 3.2 Copepxanne yaeOHOro Marepuasa
BexTopsl B mpocTpaHCTBE. Bextopel B mpoctpanctBe. Clio)KeHHE U BBIYUTAHHE BEKTOPOB. YMHOXKEHHUE
Yrom  Mexay — BEKTOpaMHu. | BeKTopa Ha umcio. KommmanapHsie BeKTOphl. CKalIsipHOE MPOU3BEICHIE BEKTOPOB. 6
CkanspHoe npousBeneHue | Pa3nojkeHne BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BekTopaM. KoopauHaTs! BEKTOpa,
BEKTOPOB CKaJISIPHOE MPOU3BEICHNUE BEKTOPOB B KOOPJMHATAX, YTOJI MEKIY BEKTOPAMHU, YIoOj
MEXJly MPSIMON M IVIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH. Y paBHEHHUE IIJIOCKOCTH.
[ eOMETPUYECKHIi CMBICT OIPEAETUTENS 2X2 OK-01, OK-02
KomOuHupoBaHHOE 3aHATHE
Tema 3.3 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
[TpakTHKO-OpUEHTHUPOBAHHbIE | MPHUKJIAJIHOILO0 MOKYJIS) 4
3ajaud  Ha  KoopauHaTtHOW | KoopamHaTHas 1iIoCKOCTh. BerymcieHne paccTOSHUN W TUIOMIAJCH HA TIOCKOCTH.
IJIOCKOCTH KonnyecTBeHHBIE pacueThl
[IpakTHueckoe 3aHsATHE
Tema 3.4 Conepxanue yueOHOro MaTepuasa
Pemenne 3amau. Koopaunatsl | JlekapTOBBI KOOpAMHATHI B IpOCTpaHCcTBE. BekTopsl B mpoctpaHcTBe. ClnokeHue u
U BEKTOPBI BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BeKTopa Ha yuciio. KoMIaHapHble BEKTOpHI.
CkansipHoe Pasnoxxenune 2

MPOU3BEJAEHUE  BEKTOPOB. BEKTOpa IO TpeEM
HEKOMIUIaHApHBbIM BeKTOpaMm. [Ipocteiimume 3amaunm B koopauHatax. KoopauHats
BEKTOPA, PACCTOSIHUE MEXKIY TOUKAMHU, KOOPAUHATHI CEPEAUHBI OTPE3KA, CKAISIPHOE
MIPOU3BEICHNE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXKJIYy BEKTOPAMH, YIOJ MEXIY
MPSMOM U INIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU

KontponbHas padota




Pasnen 4. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpnueckne
GyHKun
Tema 4.1 Coneprxkanue ydeOHOro MaTepuasa
Tpuronomerpuueckue Panuannas mepa yrina. IIoBopoT Touku BOKpYr Hadana koopauHat. OnpezneneHue
byHKIMN IPOM3BOJIBHOIO | CUHYCa, KOCUHYCA, TAHI'€HCA M KOTAHI€HCa. 3HAKU CHHYCa, KOCHMHYCa, TAaHI'€HCa U 4
yriaa, uucna. PaguanHas M | KoTaHTeHCa MO YETBEPTSAM. 3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM
rpajycHas Mepa yria Y KOTaHI'€HCOM OJTHOTO ¥ TOT'O e yria
KomOuHupoBaHHOE 3aHATHE
Tema 4.2 Copepxanue yueOHOro MaTepuana
OcHoBHbIE Tpuronomerpuyeckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YIJIOB O
TPUTOHOMETPUUYECKHE U - o.. PopMyIIbl IPUBEICHUS 4
TOXKJIECTBA. KomOunupoBanHoe 3aHsTHE
®opMmyJibl IPUBEICHUS
Tema 4.3 Copepxanne yaeOHOro Marepuaa
Cunyc, kocuHyc, TanreHc | Cymma u pasHocTh cuHycoB. CymMMa W pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMEI M Pa3HOCTH JIBYX yIJIOB | ABOWHOro yrina. @opmynbl mojJoBUHHOro yria. IlpeoOpazoBaHusi cyMMbl
CuHyc M KOCHHYC JBOMHOIO | TPHTOHOMETPHYECKHX (YHKIMH B NPOM3BEJCHHWE M TIPOU3BEACHUS B CYMMY. 8
yria. Gopmyssl MOJIOBMHHOIO | BelpakeHre TPUTOHOMETPHYECKHMX (YHKIMH dYepe3 TaHTEHC ITOJIOBHHHOTO
yria aprymenTa. IIpeoGpa3oBaHus IPOCTEHIINX TPUTOHOMETPUUECKUX BbIpAXKEHUH
KoMOuHMpoBaHHOE 3aHSATHE
Tema 4.4 Conepxkanue yueOHOro MaTepuasa
OyHKIUH, ux cBoiicTBa. | O0JIaCTh ONpPEECIICHUS] 1 MHOXKECTBO 3HaueHHi (QyHKiuil. YETHOCTh, HEYETHOCTD,
CrniocoObl 3a1anust pyHKIHIA nepuoanIHOCTh GyHKIMH. CriocoOsl 3a1anus GyHKIUH 2
KomOuHupoBaHHOE 3aHATHE
Tema 4.5 Coneprxkanne y4eOHOro MaTeprana
Tpuronomerpuyeckue OO6nacte omnpeneneHUs M MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKIHUH.
GyHkuuHM, uX CcBOMCTBA M | YUETHOCTH, HEUETHOCTD, IEPUOIMYHOCTh TPUTOHOMETpUYecKuX (yHkuuii. CBoicTBa 2
rpaduKu u rpaduku QyHKIHMHA y = cos X, y =sin X, y =tg X, y = ctg X.
KomOuHupoBaHHOE 3aHATHE
Tema 4.6 Conepxanue yueOHOro MaTepuasa
[IpeoOpazoBanne  rpadukoB | CkaTHe U pacTsHKEHHE TPa(UKOB TPUTOHOMETPUIECKUX (DYHKITHIA.
TPUTOHOMETPHUYECKHUX [TpeoOpazoBanue rpad kOB TPUTOHOMETPUYECKUX (PYHKIUI
byHKIMi KOMOMHUPOBAHHOE 3aHATHE 2

OK-01, OK-02




Tema 4.7
OnucaHue MPOU3BOJICTBEHHBIX

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE
NMPUKJIATHOTO MOYJIAA)

coJeprkaHue (conpep:kanue

IIPOLIECCOB c nmomoIeio | Mcrnonb3oBaHue CBOWCTB TPUTOHOMETpUUYECKUX (GYHKIUH B MpodeccroHambHBIX 4
rpadukoB GyHKIHMI 3a/1auax
[IpakTuueckoe 3aHATHE
Tema 4.8 Copepxanne yaeOHOro MaTepuana
OOparnble OO6parnbie TpuronomeTpuueckue GyHkuun. Mx cBoicTBa u rpaduxu
TPUTOHOMETPUUECKHE 2
byHKIHH KoMOuHMpOBaHHOE 3aHATHE
Tema 4.9 Copepxanne yaeOHOro Marepuasa
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
YpaBHEHHUS U HEPABEHCTBA Pemienne TpPUTOHOMETPUYECKHX YPaBHEHHWH OCHOBHBIX THIIOB: TpOCTEHIINe
TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJAILIMECS K KBaJpaTHBIM, peliaeMble 8
Pa3I0KEHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.
[Ipocreiime TPUrOHOMETPUYECKHUE HEPABEHCTBA
KomOuHupoBaHHOE 3aHSTHE.
Tema 4.10 Copepxanne yaeOHOro MaTepuaa
Cucremsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHHH 2
TPUTOHOMETPHUYECKUX KomOunupoBanHoe 3aHATHE
ypaBHEHHH
Tema 4.11 Coneprxkanne y4eOHOro MaTepuana
Pemienne  3amad.  ocHOBBI | [IpeoOpa3oBanue TPUTOHOMETPUUYECKHX BBIpa)KEHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPAaBHEHUH M HEPABEHCTB B TOM YHCIE C HCIIOJIb30BAaHHEM 2
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.
byHKITUN KonTponbHas padbota
Paspeua S. 11
KommiekcHble unciia
Tema 5.1 Conepxanue yueOHOro MaTepuasa
KomriekcHeie yncna [Tonsite komriuiekcHoro yucia. ComnpsikeHHble KOMIUIEKCHbIE YHClla, MOJYJIb M
apryMeHT KOMIUIEKCHOro uyucina. @dopma 3amucu  KOMIUIEKCHOTO — 4HCla 5 OK-01. OK-02
(reomeTpuueckasi, TpUTOHOMETpUYecKas, anreOpandeckas). Apudmerndeckue ’
JeWCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
KomOuHUpOBaHHOE 3aHATHE
Tema 5.2 Coneprxkanue y4eOHOro MaTepuaa
IIpuMeHeHHEe  KOMILICKCHBIX | BeIOMHEHNME  pacyeToB C  MOMOIIBIO  KOMIUIGKCHBIX — yHcel.  [Ipumepst
qrce MCI0JIb30BAaHUS KOMIUIEKCHBIX YHCE 6




KoMOuHMpoBaHHOE 3aHATHE

Paznen 6. IlpousBognas 40
GyHKIUM, ee NPUMEHEHUE
Tema 6.1 Copepxanne yaeOHOro MaTepuana
ITonsitue IPOU3BOJIHOMU. | OmpeiesieHne YUCIIOBOM TOCIEOBATEIBHOCTH U CIOcOObI ee 3aaanusi. CBoWCTBa
DopmyIsl u IIpaBUJIa | YUCIIOBBIX IOcieaoBareabHocTed. OnpeneneHne mnpenena IMocie0BaTeIbHOCTH.
auddepeHIpoBaHUS Boeruncnenue  npepenoB  mocienoBatenbHocTeil.  Ilpemen  gyHkumm  Ha 2
6eckoneunoctu. [Ipenen pynkmum B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkuMu. 3anadd, MNPUBOIAIIME K IOHATHIO Mpou3BoAHOW. OrmpeneneHue
IIPOU3BOJIHOM. AJITOPUTM OTHICKAHUSI IPOU3BOAHOMN
KomOuHupoBaHHOE 3aHsTHE
Tema 6.2 Conepxanne yaeOHOro MaTepuaa
IIpousBonHbIe cymmMmel, | @opmyasl quddepennponanus. Ipasuia nuddepenunpoBanus 6
Pa3HOCTH npousBeneHus, | KoMOMHUpOBaHHOE 3aHATHE
4aCTHOTO
Tema 6.3 Coneprxkanne y4eOHOro MaTepuana
IIpousBoaHbIe Onpenenenue cnoxHoil pynkuuu. [Ipon3BosHas TpUTOHOMETPUUYECKUX (YHKIUH.
TPUTOHOMETPUUECKHUX ITpon3BosiHas CI0KHOU (PYHKIIUU
(GyHKIM. IIponsBonHas | KoMOMHUPOBAHHOE 3aHATHE 6
CII0KHOU (DYHKIIUU
Tema 6.4 Coneprxanne ydeOHOT0 MaTepuana
lloHdTHE 0  HETPEPHIBHOCTH ITonatue HenpepriBHOM (yHKIuM. CBolicTBa HempepblBHOM (yHKIUU. CBs3b
GymxmmE. Meron mHTepraros MEX/1y HEMPEephIBHOCTHIO U U PepeHnpyeMocThi0 (PYHKIIUU B TOUKE. AJIITOPUTM 2
pELIEHNs] HEPABEHCTB METOI0M UHTEPBAJIOB
KomOuHupoBaHHOE 3aHATHE
Tema 6.5 Coneprxkanne y4eOHOro MaTeprana
I'eomerpuueckuii u | 'eoMeTpuyecknii CMBICI TNPOU3BOAHON (YHKIMHM — YIJIOBOH KO3((UIMEHT
buznueckuit CMBICH | KacaTeJbHON K rpaduky (yHKIUU B TOYKE. YpaBHEHHUE KacaTelbHOU K rpauky
IIPOU3BOTHOM (GyHKIMU. AJTOPUTM COCTAaBIIEHUS YPaBHEHUs KacaTelbHOW K rpaduky (QpyHKUIUH
y=f(x) 4
KoMOuHMpoBaHHOE 3aHATHE
Tema 6.6 Coneprkanue y4eOHOro MaTepuraa
DU3NYECKUI cMBICIT | Du3nyecknii (MEXaHUYECKUH) CMBICT TMPOM3BOJHONM — MTHOBEHHAsi CKOPOCTh B

OK-01, OK-02




MIPOU3BOAHOMN B | MOMEHT BpeMeHH t: v =S’ (1)

npodeccuoHabHBIX 3aja4ax [IpakTuueckoe 3aHATHE 2

Tema 6.7 Coneprxkanue y4eOHOro MaTepuasia

MOHOTOHHOCTh GbyHxuuy. | Bozpacranue u yObIBaHHE (QYHKIHH, COOTBETCTBHE BO3PACTAHHsS U YyOBIBAHHUS

Touku sxkcTpemMyma ¢byHKuMu 3HaKy npou3BofgHOW. [loHsiTHe ™NPOW3BOMHON BBICHIETO MOPSIKa,
COOTBETCTBHE 3HAKa BTOPOH NMPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (DYHKLIMHU Ha 4
oTpe3ke. 3aJaud Ha MaKCUMyM U MHHMMYM. [loHsTHE acHMMITOTBHI, COCOOBI WX
orpeniesieHusl. ANTOpUTM HCClenoBaHUs (YHKIMM M MOCTPOEHHs ee rpaduka c
MTOMOIIIbIO TPOU3BOAHON. IpoOHO-TMHEHHAs PYHKITUS
KoMOnHMpOBaHHOE 3aHITHE

Tema 6.8 Copep:xanue yueOHOro MaTepuana

HccnenoBanne QyHKIUHA U

OCTpOeHHE rpaduKoB HccnenoBanue QpyHKIMKM HA MOHOTOHHOCTH M ITOCTPOCHHE I'PaUKOB. 4
KoMOnHMpOBaHHOE 3aHITHE

Tema 6.9 Haubonsmee u | Copepxanue yueOHOro MaTepuana

HalMEHbIIIEE 3Ha4yeHus | Haxoxxaenne HawOONBIIET0 W HAMMEHBIIETO 3HAYCHWH (QYHKIMH, TOCTPOCHHUE

byHKIIUN rpaMKOB MHOTOWICHOB C MCIOJIb30BAHUEM alllapaTa MaTeMAaTHYECKOT0 aHaIM3a 2
KomOuHMpoBaHHOE 3aHATHE

Tema 6.10 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue

HaxoxneHve  ONTUMAIBbHOTO | NPUKJIAAHOTO MOAYJISA)

pesyaprara ¢ nomoulbio | Haumensliee u HanOoibliee 3HaueHNe QyHKIMH 6

NPOU3BOJHON B NPAKTUYECKHX | [IpakTUYeCcKOe 3aHATHE

3aayax

Tema 6.11 Coneprxkanne y4eOHOro MaTepuana

Pemenue 3anau. Ilpoussonnas | @opmynsl u npasmia auddepenumpoBanus. Vccnenopanrne GyHKINUNA ¢ TOMOIIBIO

GbyHKIIUY, €e TPUMEHEHNE npou3BoHOM. Haubosbiiee 1 HauMeHblee 3HaueHus: QyHKIIUU 2
KonTponbHas pabota

IIpoMe:xxyTOYHAs aTTeCTALMA: 324€T C OLCHKOMI

Hroro 3a 1 cemectp: 147

2 cemecTp

Pazgen 7. 43

MHOrorpaHHdKH H  TeJa

BpallleHUusl OK-01, OK-02

Tema 7.1 Coneprxanue yueOHOro MaTepuasa

Bepmunbl,  pebpa, rpanu | [lorsitue mMHOTOrpaHHWKa. Ero snemeHTHI: BepuHbl, peOpa, rpanu. JluaroHamib.

MHOI'OTpaHHHUKA Ceuenue. Boinykiible M HEBBIYKJIbIE MHOTOIPaHHUKH




KoMOuHMpoBaHHOE 3aHATHE

Tema 7.2 Copepxanne yaeOHOro MaTepuana
IIpusma, ee cocrasomue, | [Tonstue npusmel. Ee ocHOBaHus u OGokoBble TpaHu. Bwicora mpusmel. [Ipsmas u
CCYCHHUE. IIpsmas U | HaKJIOHHas npusmMa. [IpaBunibHas npusma. Ee ceueHue
MIpaBWJIbHAS IPU3MBI KomMOuHrpoBaHHOE 3aHATHE
Tema 7.3 Copepxanne yaeOHOro MaTepuana
[Mapannenenunen, KyO. | [lapamienenunen, CBOMCTBAa MPSMOYTOJBHOrO mMapawienenunena, kyo. CeueHue
Ceuenue KyOa, | Ky0a, mapajuresienumnea
napajuiefienunena Kom0OunnpoBanHoe 3aHsiTHe
Tema 7.4 Conepxanue yueOHOro MaTepuasa
ITupamuna, ee cocrasisamomue, | [lupamuga u ee smemeHtsl. Ceyenune mnwpamuibl. l[lpaBwiibHas mUpaMuza.
CeueHue. IIpaBunbHas | YceueHHas nupamuaa
[HpaMHAa. ¥cedenHas Komb6unupoBanHoe 3anstue
nupamMuia
Tema 7.5 Copepxanne yaeOHOro Marepuaa
BbokoBas u nojHas | [Tnomane 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, IHPAMHUIbI
MIOBEPXHOCTh npu3mMbl, | KoMOMHMpPOBAaHHOE 3aHSATHE
MTUPAMHU/IBI
Tema 7.6 Coneprxkanne y4eOHOro MaTepuana
Cummerpus B Ky6e, | CHMMeTpUsl OTHOCHUTEIBHO TOYKH, MPSIMOM, MiIockoctu. CuMmerpusi B KyoOe,
napajuiesienunese, IpU3Me, | napaielenune/ie, Npu3Me, TupaMue
nupamuse KomOuHupoBaHHOE 3aHATHE
Tema 7.7 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
[Ipumepbl  cuMMeTpuil B | IPUKJIAJIHOIO MOKYJIS)
npodeccun CumMMeTpus B IpUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTHyeckoe 3aHsTHe
Tema 7.8 Conepxanue yueOHOro MaTepuasa

[IpaBuibHBIE MHOTOTPAHHUKH,
HUX CBOMCTBa

ITonsTie IMMPAaBUJIBHOI'O MHOT'OI'paHHHUKA. CBoiicTBa IMPAaBUJIbHBIX MHOT'OI'PaHHUKOB

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 7.9
[unuHap, ero coCTaBISOIINE.
Ceuenune nuauHIpA

Coaepkanrie yu4eOHOro MaTeprasa

Hunuuap u ero snemedTsl. CedeHne MUIUHAPA (MTapauieIbHOe OCHOBAHUIO U OCH).
Pa3BepTka nunmHapa

KomOuHMpOBaHHOE 3aHATHE

Tema 7.10
Konyc, ero cocrasistommue.

IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE
NMPUKJIATHOTO MOYJIAA)

coJeprkaHue (comep:kanue




CeueHnue koHyca

Konyc u ero »snementsl. CedeHue KoHyca (MapajiieIbHOE OCHOBaHHMIO U

MIPOXO/Isilliee Yepe3 BepIINHY), KOHWYecKue ceueHus. PazsepTka KoHyca 2
[IpakTuueckoe 3aHATHE
Tema 7.11 Copepxanne yueOHOT0 MaTepuana
VYceuennblii koHnyc. Ceuenue | YcedeHnsblii konyc. Ero oOpasyrormias u Beicota. Ce4eHHe yCeUYEeHHOr0 KOHyca
YCEUEHHOI'0 KOHYyca KomOuHupOBaHHOE 3aHATHE 2
Tema 7.12 Coneprxkanue ydeOHOro MaTepuasia
[ap u cdepa, ux ceueHust ap u cdepa. Bzaumuoe pacronoxxenue cepsl U miaockoctu. CeueHue 1mapa,
chepsl 2
KomM0unrpoBaHHOE 3aHsATHE
Tema 7.13 Copepxanne yaeOHOro MaTepuaa
[Tonarue 00 oObeme Tena. | [lonstue 06 obObeme Tena. OObeM KyOa M MPSIMOYTOJBHOIO Mapauiesenune/a.
OTtHoleHue 00beMOB | O0ObeM mpu3Mbl W IWiaMHApPA. OTHOIIEHHE O0BEMOB  MOJOOHBIX  TEl. 4
MOI00OHBIX TEJ ["'eoMeTpruyecKUil CMBICH ONpeNeNnuTeNs 3-ro mopsaKa
KomOuHupOoBaHHOE 3aHATHE
Tema 7.14 Copepxanue yueOHOro MaTepuana
Obpemsl A HIOMWAMM | GG pembr mpaMub! 1 KoHyca. O6beM mapa. 1ol u MoBepXHOCTE el 2
MIOBEPXHOCTEH Tel
KomOuHupoBaHHOE 3aHATHE
Tema 7.15 Coneprxkanne y4eOHOro MaTepuana
Kom6unaiyu MHOrorpanHukoB | KoMOMHAIIMK TeOMETPHYECKUX TEI
U TeJl BpalleHus KoMOuHHpoBaHHOE 3aHATHE 4
Tema 7.16 Coneprxkanue y4eOHOro MaTepuana
I'eomerpuueckne komOuHanuu | Mcronb3oBaHHe KOMOWHAIMH MHOTOTPAHHUKOB W Tell BPAlICHHS B MPAKTHUKO-
Ha MPaKTHKE OpPHEHTHPOBAHHBIX 33adax
KoMOuHMpoBaHHOE 3aHATHE 4
Tema 7.17 Coneprxkanne y4eOHOro MaTeprana
Pemenue 3aga4. | OOBbEeMbl U IUIOIAAM TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPALLICHUS
Mmuororpanaukn  u tena | KonrponsHas pabora 2
BpalllCHUS
Pa3pnea 8. 14
IlepBooOpa3nas pyHkuum, ee OK-01, OK-02
NpUMeHeHue
Tema 8.1 Coneprxanue yueOHOro MaTepuasa




[TepBooOpaznas ¢yHkmu. | 3agaya O BOCCTAHOBIICHMM 3aKOHA JIBWXKEHMS IO M3BECTHOM ckopocTd. IlonsTue

[IpaBuna HAXO0XJAEeHUs | UHTerpupoBanus. O3HAKOMIIEHHE C TOHATHEM HMHTErpaja W MepBOOOpa3HOM AJis

1epBOOOpa3HBIX ¢bynkuu y=f(x). Pemenne 3amad Ha CBS3b MEPBOOOPA3HONW M €€ MPOU3BOJIHOM,
BBIYMCIICHHE TIEPBOOOpa3HON i1 JaHHOW GyHKImMH. Tabmuma dopMyn s
HaXOXKJCHHS NepBO0Opa3HbIX. M3ydyeHune npaBuiia BRIYUCICHUS IEPBOOOPA3HOIM 2
KoMOnHMpOBaHHOE 3aHITHE

Tema 8.2 Coneprxkanue y4eOHOro MaTepuasa

[Tnomane KPUBOJIMHENHON | 3a7jauu, MPUBOIAIINE K IMOHATUIO ONPEACICHHOTO0 MHTErpaja — O BBIYHCICHHUU

Ttpaneuuu. @opmyna HploTOHA | miom@aan KPUBOJIMHCHHOW  Tpamenud, O IepeMEIIeHHMH TOYKH. I[loHsaThe

— JlelitbHuna OINpeAeIEHHOr0  MHTErpaja. l'eomerpuueckuii ¥ (QU3MYECKUH  CMBICTT
omnpezaeneHHoro uurerpana. @opmyna Hetotona— Jleitbnuia 2
KoMOnHMpOBaHHOE 3aHITHE

Tema 8.3 Copepxanue yueOHOro MaTepuana

Heonpenenennslii u | [loHsiTHe HeONpeIeIeHHOT0 HHTErpaja

OIPEJICIICHHBIA HHTETPAJTbI KoMOnHMpOBaHHOE 3aHITHE 2

Tewma 8.4 Copepxanue yueOHOro MaTepuana

ITonsiTne 00 omnpeneneHHOM | ['eoMeTpUYECKUI CMBICI ONPEICICHHOTO HHTErpaia

UHTErpane  Kak  Iwiomand | KoMOMHHpOBaHHOE 3aHATHE 2

KPUBOJIMHEHHOM Tpanenuu

Tema 8.5 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coaep:kaHue (conep:xanue

OnpeneneHHbll  UHTETpaJl B | NPUKJIAJAHOTO MOAYJISA)

KU3ZHU I'eomeTprueckuii cMmbICa oOmpeneseHHoro wuHrerpana. Popmyna HeroTrona -
JleitOHuna.
Pemenne 3a1au Ha mpuMeHEHNE UHTETpalia Jisl BEIUMCICHUS (U3NUYECKUX BEIUYUH
U IUIomageu 4
[IpakTueckoe 3aHATHE

Tema 8.6 Conepxanue yueOHOro MaTepuasa

Pemenne 3ajna4. | [lepooOpa3nas pynkuuu. [TpaBuia HaxoxieHus: neppooOpasHbiX. Ee mpruMeHeHue

Ilepoobpasnas ¢ynkumu, ee | KonrponsHas pabora 2

IIPUMEHEHUE

Paznen 9. 18

Crenenn U KOpPHH.

Crenennasi QyHKIUs b OK-01, OK-02

Tema 9.1 Coneprxkanue y4eOHOro MaTepurana

Crenennas GyHkys, ce | TTonsiTHe KOPHS N-0i CTENEH! M3 JeHCTBUTENBHOTO uncna. OyHkmmn v = VX nx




CBOMCTBA cBoiicTBa U rpaduku. CBOHCTBa KOPHSI N-0i CTENEHU
KoMOuHHPOBaHHOE 3aHSTHE 4
Tema 9.2 Coneprxkanue y4eOHOro MaTepuasia
[IpeoOpazoBanue BblpaskeHuil | [Ipeodpa3oBaHre HPPANMOHATIBHBIX BBIPKECHHUI
C KOpPHSIMH N-Ol CTENEHU KomMOuHMpoBaHHOE 3aHATHE 4
Tema 9.3 Copepxanne yaeOHOro MaTepuana
CoiicTBa CTETeHU ¢ | [lonstue crenenu c JArOOBIM pallMOHATIBHBIM MOKa3aTeneM. CTeneHHble (QyHKIUH,
paloHaIbHBIM UX CBOMCTBA M rpaduku
NeHCTBUTEIHHBIM KomOunupoBanHoe 3aHsTHE 2
1OKAa3aTeISIMU
Tema 9.4 Copepxanue yueOHOTo MaTepuana
Pemienne  uppanuoHanbHbIX | PABHOCHIBHOCTh HpPpAIMOHAIBHBIX YPaBHEHHH W HEPaBEHCTB. MeTOonabl HX
ypaBHEHU U HEPABEHCTB peuieHus. Penienne nppalmoHaabHbIX YPaBHEHUI U HEPABEHCTB
KomOunrpoBaHHoe 3aHsATHE 6
Tema 9.5 Copepxanne yaeOHOro MaTepuaa
Crenenu u kopHu. Crenennas | OnpezaencHue creneHHoW (yHKImH. Vcmonbp30BaHHE €€ CBOWCTB TPU PEHICHUU
byHKIUSA ypaBHEHHI U HEPABEHCTB 2
KonTtposnbHas pabota
Paznen 10. IlokasarenbHas 18
GyHKuusn
Tema 10.1 Coneprkanne yd4eOHOro MaTepuana
[ToxazarenpHas ¢yHkiuda, ee | CTeneHb ¢ TNPOM3BONBHBIM  JICHCTBUTENBHBIM IMOKa3zaTeneM. OrmpeaeneHue
CBOMCTBA MIOKa3aTeabHOW (YHKIMM, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C HPUMEHEHUEM
nokaszaTtenabHoM (yHKIMM. PemieHne mokaszaTelbHBIX ypaBHEHUH (PyHKIMOHAIBHO-
rpagMYECKUM METOJIOM 4
KomOuHupoBaHHOE 3aHATHE
Tema 10.2 Coz[epmaII{)He y4eOGHOro MaTepHana OK-01, OK-02
Pemenue NOKa3aTebHbIX | Pemenne moka3aTenbHBIX YPaBHEHUI METOAOM ypaBHUBAHMs IOKa3aTesei,
YpaBHEHUI U HEPABEHCTB METOJIOM BBEJEHHUS HOBOW MepeMeHHOW, (PyHKINOHAIbHO-TPAPUUECKIM METOJOM.
Perienue nokazaTesbHbIX HEPABEHCTB 8
KomOuHupoBaHHOE 3aHATHE
Tema 10.3 Coneprxkanne y4eOHOT0 MaTepuaa
Cuctemsl IIOKA3aTeNbHBIX | PeleHne cucTeM oKa3aTeabHbIX YPaBHEHUM
YpaBHEHUU KomOuHMpOBaHHOE 3aHATHE 4
Tema 10.4 Copepxanne yueOHOT0 MaTepuana




Pemenue 3a/1a4.
[TokazaTenbHast GyHKIHS

PemreHne mnoka3arenbHBIX YpaBHEHUM METOJOM YpaBHUBAaHUs IIOKa3aTeled U
METOJIOM BBEJICHHsI HOBOM IIEPEMEHHOM. PelleHne noka3zaTenbHblX HEPABEHCTB

KontposbHas pabora 2

Pazgen 11. Jlorapu¢gmsl. 30

Jlorapupmuyueckas pyHkums

Tema 11.1 Copepxanne yaeOHOro MaTepuana

Jlorapudpm yucna. | Jlorapudwm uncna. JlecITHIHBINA U HATYypaJbHBIHN JIOrapu(MBbI, YUCIIO €

JlecATHYHbIM M HaTypalbHbli | KOMOMHHpPOBAaHHOE 3aHATHE

JIoTapu(MBbl, YUCIIO € 4

Tema 11.2 Copepxanne yaeOHOro MaTepuaa

CoiicTBa norapu¢mos. | CpoiictBa sjorapudmon. Onepanus JorapuGMUpOBaHHUSI.

Onepanus norapupmupoBanus | KoMOMHUPOBAHHOE 3aHITHE 6

Tema 11.3 Copepxanne yaeOHOro Marepuaa

Jlorapupmuueckas  pynkuus, | JlJorapubmudeckas GyHKIHS U €€ CBOUCTBA

€€ CBOMCTBa KoMOnHMpOBaHHOE 3aHATHE 4

Tema 11.4 Copep:xanue yueOHOro MaTepuana

Pemerne . JIOrapHQMHIECKIX [lonstne mnorapudmuueckoro ypaBHeHusa. Ormepanus TMOOTEHIUPOBaHUS. Tpu

YPaBHCHUM H HCPABCHCTB OCHOBHBIX METOJla pELIeHUs JOorapuPMUUYECKUX YpaBHEHHH: (QYHKIIMOHAIbHO- OK-01, OK-02
rpaduyecKkuii, MeTOJ TOTEHIMPOBAHHUS, METOJ BBEICHUS HOBOH MEpPEeMEHHOM.
Jlorapudmuueckrue HepaBeHCTBA 8
KoMOuHIpoBaHHOE 3aHATHE

Tema 11.5 Coneprxkanne y4eOHOro Matepuana

Cucrembl  n0rapu()MHUUECKUX | AJTOPUTM PEIICHUS CHUCTEMbI YpaBHEHHH. PaBHOCHIBHOCTH JOTapu()MHUSCKHX

YpaBHEHUU YpaBHEHUU U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHATHE 2

Tema 11.6 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conepxanue

Jlorapudmbl B mpupose U | NPUKJIATHOTO MOTYJIsA)

TEXHHUKE [Ipumenenune norapudpma. Jlorapudmuueckas cnupainb B npupone. Ee
MaTeMaTHYeCKHEe CBOICTBA 4
[TpakTudeckoe 3aHATHe

Tema 11.7 Coneprxkanne y4eOHOT0 MaTepuaa

Pemenue 3agau. Jlorapudmel | Jlorapudmudeckass — ¢yHkiws.  PerreHwe  mpocTedmmx — JgorapuGMHUECKHX

Jlorapudmuueckas GyHkuus ypaBHEHHI 2
KonrtposnbHast pabota

Paznea 12. 10 OK-01, OK-02




MHoxecTBa. DJIeMeHThI
Teopuu rpados
Tema 12.1 Coneprkanue y4eOHOro MaTepuaia
MHoxecTBa [Tonsitue MuoxecTBa. [loamuoxkecTBo. Onepaliu ¢ MHOKECTBAMU
KomMOuHrpoBaHHOE 3aHATHE 2
Tema 12.2 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Onepanuu ¢ MHOXECTBAaMH NPHUKJIATHOTO MOAYJIsSA)
Onepauuu ¢ MHOXecTBaMU. PelieHue npukiajHbIX 3a1au
[IpakTuueckoe 3aHATHE 2
Tema 12.3 Copepxanue yueOHOro MaTepuana
I'pader [Tonsitue rpada. Ces3HbI rpad, 1epeBo, MUK rpad Ha TUIOCKOCTH
KomM0unrpoBaHHoe 3aHsATHE 4
Tema 12.4 Copepxanne yaeOHOro MaTepuaa
Pemenne 3agmay. Muoxectsa, | Onepauuu ¢ MHOXecTBaMU. OnucaHHe pealbHBIX CHTyallMii C I[OMOIIBIO
I'padsl 1 X npruMeHeHne MHOXecTB. [Ipumenenune rpadoB K penieHuto 3aaad
KonTponbHas pabota 2
Pasnen 13. DJIeMEeHTBI 26
KOMOHWHATOPHKH,
CTATUCTHKHU " TeOpuM
BEpPOsATHOCTEM
Tema 13.1 Coneprxkanne y4eOHOro MaTepuana
OcHoBHbIE noHATHs | [lepecTaHOBKM, pa3MeELICHMs], COUECTaHUS.
KOMOMHAaTOPUKHU 4
KomOuHupoBaHHOE 3aHsTHE.
Tema 13.2 CozeprkaHue yueOHOro MaTepHana OK-01, OK-02
CoOpiTHE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CyMMBbI
COOBITHS. Cnoxenue U | COOBITHH. YCIIOBHAs BEPOSITHOCTh. 3aBUCHMBbIE M HE3aBHCUMBIE COOBITHS. TeopeMsl
YMHOXEHHUE BEPOSTHOCTEN 0 BEPOSITHOCTH MPOU3BEICHUS COOBITHH. 4
KomOuHupoBaHHOE 3aHATHE
Tema 13.3 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJepiKaHue (conep:xanue
BepositHOCTB B | MPUKJIAJHOTO MO/YJIfA)
npodeCCHOHATBHBIX 3aauax OTHOcHTEeNbHAs YacTOTa COOBITHS, CBOWCTBO €€ ycToHuMBOCTH. CTaTHCTHYECKOE
omnpezeneHue BeposiTHOCTU. O1ieHKa BEpOSITHOCTH COOBITHUS
KoMOuHMpOBaHHOE 3aHATHE 4




Tema 13.4 Coneprxanue yueOHOro MaTepuasa
JluckperHas ciy4aiinas | Bugsl ciydaitabix BenumuuH. OmnpenelieHHe TUCKPETHOW CIy4aHON BEIMYHHBI.
BEJIMYMHA, 3aKOH ee | 3aKkoH pachpeAesieHus JUCKPETHOM ciiydyalHOW BenuunHbl. Ee 4ucioBbie
pacnpezeneHus XapaKTEPUCTUKHU 4
KomOuHupoBaHHOE 3aHsTHE
Tema 13.5 Copepxanne yaeOHOro MaTepuana
3anauu MaTeMaTu4eckoi | Bapumanmonnsiii  psin.  [lomuron wdwactor wu  rucrorpamma. CTaTUCTHYECKHE
CTaTUCTUKU XapaKTePUCTHUKH Psijia HAOII01aeMbIX JaHHBIX
KomOuHupoBaHHoe 3aHsTHE
4
Tema 13.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiepKaHue (comepxanme
CocraBiienue TabsInI U | IPUKJIATHOTO0 MOIYJISA)
quarpamMm Ha IIPaKTHKe IlepBuynas 06paboTKa CTAaTUCTHYECKUX JaHHBIX. [ paduueckoe X mpeacTaBiIeHUE. 4
HaxosxieHne CpeIHUX XapaKTEPUCTHK, HA0JIF0JaeMbIX JTaHHBIX
KomOuHupoBaHHOE 3aHsTHE
Tewma 13.7 Copepxanue yueOHOro MaTepuana
Pemenne 3amay. OnemeHTHI | DnemMeHThl kKoMOuHatopuku. CoObITHE, BEpOSTHOCTH CcOObITHS. CIIOXKCHUE |
KOMOMHATOPHUKH, CTATUCTHKH U | YMHO)KEHHE BEPOSITHOCTEH
TEOPUHU BEPOSATHOCTEN KonTponbHas padbota 2
Pasnen 14. YpaBHeHuss mu 28
HepaBeHCTBA
Tema 14.1 Conepxkanue yueOHOro MaTepuasa
PaBHOCHIBHOCTE ypaBHEHMH M | PaBHOCHIBHOCTh ypaBHEHHMH W HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
HepaBeHCTB. OOHIME METOABI | PaBHOCWIIBHBIX MEpPEeX0/aX B ypaBHEHMSAX W HepaBeHCTBaX. OOIIHE METO.bI
pelieHus pellleHns ypaBHEHUM: Nepexo]] OT paBeHCTBAa (PYHKLIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKLHUH, METOJl Pa3l0oKeHUsI HAa MHOXXHMTEIH, METOJ] BBEICHUS
HOBOM MEPEeMEHHOM, PYHKIMOHAIbHO-TpadhuYeCcKUil METO
KomOuHupoBaHHOE 3aHATHE OK-01, OK-02
Tema 14.2 Conepxanue yueOHOro MaTepuasa
I'padpnaeckuit meron pemenuns | OOIIKME METOIBI PEIICHNST HEPABESHCTB: MEPEXO0J OT CPABHEHUS 3HAUCHHUN (DyHKIIMI
YpaBHEHUI, HEPABEHCTB K CpaBHEHMIO 3HAUEHWH apryMEeHTOB JJs MOHOTOHHBIX (YHKLUUH, METOX
MHTEpBaJIOB, (pyHKIMOHANBHO-Tpaduueckuil meto. ['paduyeckuit Meron pemeHus 4

yYpaBHEHM U HEPABEHCTB

KomOuHMpOBaHHOE 3aHATHE

Tema 14.3

Copepxanne yueOHOTo MaTepuana




VYpaBHEHHs M HEPABEHCTBA C

Onpenenenne Moxayns. Packpeitue Moxayns mno onpeneneHuro. IIpocreiimme

MOAYJIEM YpaBHEHHUs M HEpaBEHCTBA ¢ MoayieM. IIpumeHneHrne paBHOCHUIIBHBIX MEPEXOJ0B B 4
OIIpE/ICJICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOJAYJIEM
KomMOuHrpoBaHHOE 3aHATHE
Tewma 14.4 Copepxanne yueOHOTo MaTepuana
VYpaBHeHus M HepaBeHCTBA C | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiinire ypaBHEHHs 1 HEPABEHCTBA C MapaMeTPOM
napameTpamu KomOuHupOBaHHOE 3aHATHE 6
Tema 14.5 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
CocraBieHne W pelleHUE | NPUKJIATHOT0 MOAYJISA)
npodecCHOHANbHBIX 3aJad ¢ | Pemienue TEKCTOBBIX 3a/1au MPOeCCHOHATBHOTO COIEPKAHHMS
IIOMOILBIO YPaBHEHUIN KomM0uHrpoBaHHOE 3aHATHE 8
Tewma 14.6 Copepxanne yaeOHOro MaTepuaa
Pemenne 3anay. YpaBHeHus u | OOmmue MeTONbl pelIeHUs] ypaBHEHUN. YpaBHEHHUS U HEPABEHCTBA C MOJAYJEM H C
HEpaBEHCTBA napameTpamu
2
[IpakTHueckoe 3aHsATHE
IIpomexyTounas arrecraums (Jk3amMeH) 6
Hroro 3a 2 cemecTp: 193
Bcero: 340




3. YcaoBus peanu3anuu NporpaMMbl AUCHHIITUHBI

3.1 TpedoBaHNsi K MUHUMAJIbHOMY MaTepPHAJbHO-TEXHUYECKOMY O0ecne4YeHH 0

MarepuanbHO-TEXHHUECKOE 00ECTIeYeHNE AUCITUTUINHBI BKIIIOYALT:

Ka0MHET MaTeMaTUKW - YyueOHas aynuTopus s TpPOBEIEHHS: JIeKnud (YpOKOB),
NPAaKTUYECKUX 3aHATHHA, TPYIIOBBIX M WHAMBHAYAJIbHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJS M
POMEKYTOYHOW aTTECTAIIMH. OCHAIIEHHBIN 000pyI0BaHHEM:

- pabouee MecTo IpernoiaBaTes,

- IOCKa: MeJloBasl,

- KOMIUICKT MYJIbTUMEIUHHOTO O0OpYyMOBaHHS JUIS TNPE3CHTAMU Y4eOHOTO Marepuana,
BKJTIOYAIOIIUI B ce0s: HOyTOYK MpernoaBaressi, IpoeKTop, IKpaH,

- MaTepuaNbl: HAIISTHO-AUJAKTHYECKUE TOCOOMS, ydeOHas, METOAMYECKas, CIpaBOYHAs
JUTEpaTypa, pa3gaToOuHbId MaTepHa; SKPaHHO-3BYKOBBIE TOCOOUS: 3aIIMCH 3aHATUH B IETCKOM Cafy.

Hutepuer ¢ obecnieuenueM gocrymna B DUOC.

3.2 NudopmannonHoe odbecrneyeHue

3.2.1 OcHoBHasi ¥ JONOJHUTEIbHAsI yUeOHAsl JIUTepaTypa mno JMCUHILINHE

OcHoBHas JIUTepaTypa

1. Kapmn, A. [1. MaremaTtuka: 6a30Bblii ypoBeHb : yueOHOe mocodue : B 2 yactax / A. I
Kapm, A. JI. Bepuep. — Mockaa : [IpocBemenue, 2024 — Yactp 1 — 2024. — 319 ¢. — ISBN 978-
5-09-108510-5. — Tekcr : amekTponHbIi / Jlanb : 3neKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/408779. — Pexxum moctymna: it aBTOPH3. MOJIb30BaTEIICH.

2. Kapn, A. [1. MaremaTtuka: 6a30Bblii ypoBeHb : yueOHOe mocodue : B 2 yactax / A. IL.
Kapm, A. JI. Bepuep. — Mockaa : [Ipocsemenue, 2024 — Yactp 2 — 2024. — 255 ¢. — ISBN 978-
5-09-108511-2. — Tekcr : amekTpoHHbIH / JlaHb : 31neKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/408782. — Pexxum moctyma: it aBTOPH3. MOJIb30BaTEIICH.

JlonoJiHUTeIbHAS JINTEPATypa

1. bapaymikun, B. B. Marematuka. DieMeHThl BbICIIEH MaTeMaTUKH : YYEOHUK : B 2 T.
T. 1/ B. B. bapaymkun, A. A. I[IpokodreB. — Mocksa : KYPC : UHOPA-M, 2020. — 304 ¢c. —
(Cpennee npodeccuonanbaoe oopazopanue). - ISBN 978-5-906923-05-9. - Tekcr : 37IeKTPOHHEBIH. -
URL: https://znanium.ru/catalog/product/1079342 — Pexwum focTyma: Jijisl aBTOPU3. MOJIb30BaTEIICH.

2. Maremartuka: anredpa ¥ Hadaja MaTeMaTHYECKOTO aHallu3a, reomMeTpus. Anrebpa u
Hauaia Matematndeckoro aHanusa: 10—11-e kmacchl: 6a30Bbli U yriTyOnEHHBIA YPOBHH : yUeOHUK /
. A. Amamos, 0. M. Konsrun, M. B. Tkauésa, ®émopoBa. — 12-¢ uzn., crep. — Mocksa :
[Tpocsemenue, 2024. — 463 c. — ISBN 978-5-09-112136-0. — Tekcr : snekrpoHHsblii // Jlanb :

3NIeKTPOHHO-OnOmoteynass cuctema. — URL: https://e.lanbook.com/book/408656. — Pexum
JIOCTYTIA: JIJISl aBTOPHU3. TIOJIb30BaTEIICH.
3. Aranacsa, JI. C. Marematuka: anrebpa ¥ Hadajlla MaTeMaTHYECKOTO aHAJIN3a,

reomerpusi. ['eomerpusi: 10—11-if xmaccel: 6a30BbIl U yrinyOnéHHbIM ypoBHH : yueOHuk / JI. C.
AranacsiH, B. @. Byty3os, C. b. Kagomnes. — 12-e uzn., crep. — Mocksa : [IpocBemenue, 2023. —
287 ¢. — ISBN 978-5-09-112137-7. — TekcT : 31eKTpoHHBbIH // JIaHb : 27eKTPOHHO-OMOIMOTEUHAs

cucrema. — URL: https://e.lanbook.com/book/408659. — Pexum noctyma: mis aBTOpU3.
IIOJIB30BaTENEN.
4, HNanmasH, A. A. Marematuka : yueOnuk / A. A. Jlanasa. — 3-¢ u3.., UCIIp. U JIOM. —

Mocksa : UTHOPA-M, 2024. — 544 c. — (Cpennee npodeccuonanbHoe oopazoBanue). - ISBN 978-
5-16-012592-3. - Texkct : aaekrponnsni. - URL: https://znanium.ru/catalog/product/2132236. —
Pexxum noctyna: 11 aBTOpHU3. MOJIB30BATENEH.

5. Kpemep, H.IIl. Marematuka Il  KOJUIEDKEH: Y4eOHWUK IS CpPEIHETO
npodeccuonanbHoro odpaszoBanusi / H. III. Kpemep, O.I'. Koncrantunoa, M. H. ®puaman ; noj
pemakmueir H. L. Kpemepa. — 12-¢ wu3x., mepepab. um jgon. — Mocksa : M3garenscTBo FOpaiir,
2025. — 408 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-17852-4. — Tekcr :
AIEKTPOHHBIN // OO6pazoBaTenpHas maTdopma Opaiit [ca#iT]. —
URL: https://urait.ru/bcode/560553 . — Pexwum qocTyma: Jjsi aBTOpHU3. TOJIb30BaTeNIeH

3.2.2 DJeKTPOHHO-0MO/INOTeYHbIe CHCTEMBI, 3JIEKTPOHHbIE §a3bl NePUOIUYECKHX
H3JaHui


https://e.lanbook.com/book/408779
https://e.lanbook.com/book/408782
https://znanium.ru/catalog/product/1079342
https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408659
https://znanium.ru/catalog/product/2132236
https://urait.ru/bcode/560553

Kaxxnpiii o0yuaronuiicss B TeUeHUE BCEro Mepuojaa o0ydeHus oOecreueH WHIANBUAYaTbHBIM
HEOTPAaHUYEHHBIM JOCTYIIOM K D3JEKTPOHHO-OMOIMOTEUYHBIM CHUCTEMaM, »JJEKTPOHHBIM 0Oa3am
MEPUOANYECKUX U3IaHHM:

Hoctynubie IbC

1. DnexkTponHo-6uOIMOTeUHAast cuctema "Jlanp" - http://e.lanbook.com. JTorosop Ne 61-EII ot
27.03.2024 r., nepuox noctyna ¢ 03.04.2024 r. mo 02.04.2025 r., Joctyn u3 nokansHoi cetn KI'TIN
KemI'Y cBoGOHBIH, HeorpaHu4eHHBIH, ¢ JoMaimHuX [1K — aBTOpH30BaHHBIA.

Komneknus ®IIY 10-11 wi., uszmarensctBo «lIpocemenue», JoroBop Ne 112-EIl or
27.05.2024 r. Cpok netictus norosopa 01.08.2024-31.07.2025

2. DNeKTPOHHO-OMOIMOTEeYHAsT cucTeMa «3HaHUyM» - WWW.znanium.com. Jorosop Ne 216
36c ot 18.03.2024, nepuon moctyma ¢ 18.03.2024 r. mo 17.03.2025 r. JlocTyn U3 JOKaIbHON CETH
KI'TIM KemI'Y cBoGoanbIi, HeorpaHudeHHBIH, ¢ fomamHux [1K — aBTopu3zoBaHHbI.

3. DiexkTpoHHO-OMOaMOTeUHast cuctema «IOpait» -  http://urait.ru . JTorosop Ne EIIOI-
223/2024 ot 01.02.2023 1., nmepuon nocryna ¢ 17.02.2024 r. mo 16.02.2025 r. Jloctyn U3 JOKaIbHOM
cetu KI'TIN KemI'Y cBoGoanbIi, ¢ qomMamHux [1K — aBTopr30BaHHBII.

Kpome TOro, mist cryaeHTOB M IpemnojaBareiied JOCTYyIHBbI pecypcbl MeKBY30BCKOU
anextponnoi 6ubmmorekn (MOB) (https://icdlib.nspu.ru/), ba3el naHHbIX TIepHOIMYECKUX U3naHuii East
View (https:/dlib.eastview.com/browse), Hayuroit snexkrponnoit oubmoreku (https://wwwe.elibrary.ru/),
Koncopuunyma ceteBbIx 3eKTpoHHbIX Onbmotek (COB) - https://seb.e.lanbook.com/ .

JuextponHas oudaunoreka KI'TIU KemIY

Onekrponnas 6ubmoreka KI'TIN KemI'VY : caiit / Ky36acckuii ryMaHUTapHO-TIEAarOrHYeCKuUit
uHcTUTYT @I'BOY BO «KemepoBckuii rocynapcTBeHHbI yHUBepcuTeT», HayuHas Oubiamoreka. —
Hosoky3uenk, 2021. — URL: https://elib.nbikemsu.ru/MegaPro/Web. - Pexum pocryna: mist
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

Ba3bl 1aHHBIX EPHOAUYECKUX U3TAHUIT

1. DnexTpoHHas MOJHOTEKCTOBas 0a3a JAHHBIX NEPUOAMYECKUX U3AAHUN MO OOIIECTBEHHBIM
u rymanutapabiM Haykam OOO «VBUCy, https://dlib.eastview.com. oroBop Ne 308-I1 or
27.12.2023 r nepuon nomanucku ¢ 01.01.2024 r. mo 31.12.2024 r., gocTtyn mnpemocTaBiseTCs U3
nokanbHOM cetn KI'TIN KemI'Y.

2. Hayunas onekTpoHHas OwuOnmoreka — http://elibrary.ru. JlocTym K OTAEIBHBIM
NEePUOIUYECKUM HM3JaHusIM. JloCTynm K OTAeNbHBIM nepuoandeckuM uznanusm. Jlorosop Ne SU-
365/2024 ot 28.12.2023 r. mepuon mnoxmucku c¢ 01.01.2024 r. mo 31.12.2024 r. Hoctyn
ABTOPU30BAHHBIMH.

3. MexBy30Bckas anektponHas oubnmorexka (MDB) - https://icdlib.nspu.ru. KI'TIN KemI['Y
ABJISIETCA y4YacTHUKOM U mosb3oBatenieM MOB. JloroBop Ne 34 or 30.09.2020 r. (morosop
o6eccpounsnif). Jloctyn u3 nokanbHoM cetu KITIM KemI['V cBoGoassiit, ¢ momamnmx I[IK —
ABTOPU30BAHHBIMH.

4. Dnexrponnas oudimorexka KI'TIN KemI'Y — https://elib.nbikemsu.ru/MegaPro/Web .

3.2.3 Oopa3oBaTebHbIe pecypchl i MPodeccuoHaIbHbIE 0a3bI JAHHBIX

1. Hayunas nenarormdeckast sjekTpoHHas Oubmmoteka : cailt / ®I'HY «Hayunas
nemarorudeckass Oubnmuoreka wmmenn K. J[. Ymmackoro» PAO. — Mocksa, 2015. — URL:
http://elib.gnpbu.ru. — Pexxum noctyma: cBOOO HBIN. - TEKCT : 3EKTPOHHBIH.

2. DenepanbHblii mopraa «Poccuiickoe 06pazoBaHue) — MOPTAI MPEACTABISAET COOOM

€IMHOE OKHO JIOCTYIAa K MHPOPMALMOHHBIM pecypcaM M 0a3y JaHHbIX myOsnkanuil. Pexxum nocrymna:
http://www.edu.ru/ JToctyn cBOOOTHBIIA.

3. Enunblii mHpopManmoHHblii oOpa3oBarejbHblii moprai Kysbacca — mnopran
ABIIIETCS  OTKPBITOM  MH(POPMAIMOHHO-00pa30BaTeNbHOW  CpeNoW, TMpeJHa3HAYeHHOM IS
OpraHu3alliil CETEeBOr0 B3aMMOJEUCTBHUS BCeX CYOBEKTOB 0Opa30BaTeNbHOW c(epbl peruoHa: OT
OpraHoOB yINpaBJjeHHUs 00pa3oBaHHMEM 10 OOydaromMxcsi M HX poauTenei. Pexum nocryna:
https://portal.kuz-edu.ru/ Jloctym cBOOOIHBIIA.

3.3 OO0uue TpeOOBaHNS K OPraHU3alui 00pPa30BaTeIbLHOIO NpoIecca

B conepxanum nporpaMmel NPEAYCMOTPEHO IOCIIEI0OBATEIBHOE COIVIACOBAHME HM3y4aeMOro
MaTepuaia € JAPYTMMH JUCHUIUIMHAMU/TIPO(GECCHOHAIbHBIMU MOJYJISIMH y4eOHOro IjIaHa



http://e.lanbook.com/
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CIICIUaJIbHOCTH.

Teoperndecknue 3aHATUS OPOBOJATCS B (OpME JIEKUMH pa3IMYHOrO BHJA, B TOM 4YHCIE
MHTEPaKTUBHBIX, Tpo01eMHbIX. Comeprkanue u (OpMbl IPAKTUIECKON pabOTHI ONpeesICHbI C Y4eTOM
HE00XOIMMOCTH aKTUBU3UPOBATh MT03HABATENIbHYIO JEATEIbHOCTh O0yuaromuxcs. Ha npaktuueckux
3aHATHUSIX BBINOJIHIIOTCS MUCbMEHHBIE M YCTHBIE 3aJjaHMsl, TPEOYIOLIME MHOTIOACIEKTHOTO aHalu3a

pa3IMYHbIX CUTYalUH, pelIeHus MPodeccnoHaIbHO-OPHEHTUPOBAHHBIX 3a/1a4.
4. KOHTPOJIb U OlleHKA Pe3yJIbTATOB OCBOCHHS THCIMIIMHBI
Tabmuua 3

Pesynomamol odyuenusn

Dopmul u Memoowvl
KOHMPOA U OUEHKU

pe3ynvmamos
00yueHus
Ilepeyenb 3HaHMIA, OCBANBaeMbIX B PAMKaX JUCUMIIJIMHBI: Texkywuii
- UICTOPHIO Pa3BUTHS MOHITHS YKCIIA, CO3JaHUsI MAaTEMAaTUYECKOI0 aHaIu3a, KOHmMpPO.b
BO3HUKHOBEHHUSI U PA3BUTHUS T€OMETPUU; Oyenka
- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKHA MAaTEMaTUYECKUX PACCYXKIEHUHU, | pe3yn1bmamos
UX IPUMEHUMOCTH BO BCEX 00JIACTAX UEIOBEUYECKOM eATeIbHOCTH; 8bINOJIHEHUS
- 3HAYCHUE MAaTEMATUUYECKON HAYKHU ISl pEIIeHUs 3a/1a4, BOZHUKAIOIIUX B NPAKMUYECKUX
TEOPHUH U MPAKTHUKE; 3a0anui
- IIAPOTY U B TO K€ BPEMsI OTPaHMUYECHHOCTh TPUMEHEHUSI MaTEMaTUYECKUX Yemuwiii onpoc
METO/IOB K aHAJIM3y U UCCIEJOBAHUIO IPOLECCOB U SIBJICHUHN B IPUPOJIE U Tucvmennwiu
oO11ecTBe. onpoc
IlepeuyeHb ymeHuii, 0CBaUBaeMbIX B paMKAaX IMCUUILUIUHBI: Konmponvhvie
- BBIMIOJIHATH apuMeTUYeCKue NeUCTBUS HAJ YUCIIAMU; pabombi
- HAXOAUTH MPUOTMKEHHBIC 3HAYCHHS BEJTMYUH U IMOTPEITHOCTH Ilpomesrrcymounwiii
BBIYMCIICHHUI; KOHmMpOJb
- CPaBHMBATh YHMCIIOBBIE BBIPAKEHHUS; 3auem c oyenxoiu
- MPOU3BOJIUTH apU(PMETUUECKHE IEUCTBHS C KOMIUIEKCHBIMU YHCIIAMU; OK3amen

- BBIIOJIHATh IPpe0o0pa30BaHus BbIPAXKEHUHN, TPUMEHSIs (POPMYJIbl, CBSI3aHHbIE
CO CBOMCTBaMHU CTEIEHEH, JIOrapu(pMOB, TPUTOHOMETPUUECKUX (PYHKIIHIA;

- CTPOMTH I'padMKu U3YUEHHBIX (YHKLUH, ONpeAessITh o rpaduKy cBoicTBa
dynKumii;

- pelarth palvoHaJIbHbIE, TOKa3aTeIbHbIE, JOrapupMHUECKUE,
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, A TAKXKE€ UX CHCTEMBI;

- HaXO/IUTh MPOU3BOHBIE (DYHKIIHIA;

- HCII0JIb30BaTh MIPOU3BOJHYIO JIUISl U3yUEHUS! CBOUCTB (DYHKUUN U
HOCTPOEHUS I'paUKOB;

- HCII0JIb30BaTh rpadbl Mpu pelIeHUH 3a/1a4;

- pemarhb MpocTeiie KOMOMHATOPHbIE 3a/1auH;

- OIIEpPUPOBATh MOHATHAMU: CpeHee apupMeTHIECKOoe, MEeIMaHa,
HauOoJIbIlIee M HaMMEHbIIIee 3HaYeHUs1, pa3Max, JUCIEPCHs;

- U3BJIEKaTh, MHTEPIPETHUPOBATH HH(POPMAILIUIO, IPEJICTABICHHYIO B
TabIMIax, Ha IMarpamMmax, rpadukax, OTpakarollyo CBOHCTBA peaabHbIX
MPOLECCOB U SIBJICHUI;

- OIIMCBIBATH B3aMMHOE PACIIOJIOKEHHE MIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE;

- QHAJIM3UPOBATH B MPOCTEHUIINX CITydasiX B3aUMHOE PACIOJIOKEHHE 00BEKTOB
B IIPOCTPAHCTBE;

- n300pakaTh OCHOBHbIE MHOT'OI'PAaHHHUKH U KPYTJIbIE TeNa;

- BBINIOJIHATH YEPTEKHU I10 YCIOBUSAM 3a/1a4.
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